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Section 1.0:  INTRODUCTION  
 
 
 This Closure Report was prepared for the Department of Navy, Naval Facilities Engineering 
Command (NAVFAC) Southwest under Task Order No. 0115 of the United States Naval Facilities 
Engineering Service Center (NFESC) Contract No. N47408-01-D-8207.  The Closure Report addresses 
the 43 Area Morale, Welfare, and Recreation Gas Station (Site 43286), located at Marine Corps Base 
(MCB) Camp Pendleton. 
 
1.1 Objectives  
 
 The objectives of the Closure Report are as follows: 
 

• Document verification soil sampling activities and results. 

• Summarize previous environmental activities conducted at Site 43286.  

• Meet the requirements of the Regional Water Quality Control Board, San Diego 
Region (RWQCB) and the San Diego County Department of Environmental 
Health (DEH) for the submittal of a Closure Report. 

• Provide a recommendation of no further action for the site. 

 Site 43286 is regulated under the California State Water Resources Control Board’s Leaking 
Underground Fuel Tank (LUFT) program (CSWRCB, 1989) as administered by the RWQCB.  The 
document guiding the assessment, remediation, and closure process at the site is the Site Assessment and 
Mitigation (SAM) Manual (DEH, 2004).  Figure 1 is a flowchart that summarizes the site assessment and 
mitigation process in San Diego County.  Currently, Site 43286 is in the post-remedial monitoring 
process. 
 
 The following subsections of Section 1.0 describe the site background and location.  
Section 2.0 presents a summary of the environmental activities performed at Site 43286, which includes 
underground storage tank (UST) removal, site assessment and well installation, operation of the in situ air 
sparging/soil vapor extraction (IAS/SVE) remediation system, groundwater monitoring, surface water 
study, and verification soil sampling.  Section 3.0 summarizes the cleanup objectives for the Site 43286, 
and Section 4.0 is an assessment of impacts at the site.  Section 5.0 summarizes the report and makes a 
recommendation, and Section 6.0 lists references cited in the report.  Appendix A contains documentation 
of IAS/SVE system removal, and Appendix B contains documentation of the verification soil sampling.  
 
1.2 Site Background and Location 
 
 The following list summarizes the site identification data: 
 

Site Address: Buildings 43286 and 43287, 43 Area  
 Camp Pendleton, CA 92055 
Facility Name: Morale, Welfare, and Recreation (MWR) 
 Gas Station 
Environmental Health Services   

 (EHS) Case No: H05939-095 
 Assessor’s Parcel No.: 101-000-00  

RWQCB Case No: SMC: 50-2962.05 
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Property Owner: United States Marine Corps 
Tank Owner: United States Marine Corps 
Tank Operator: United States Marine Corps 
MCB Contact: Mr. Chet Storrs 
 Assistant Chief of Staff 
 Environmental Security (AC/S ES) 
 Building 22165 
 Camp Pendleton, CA 92055-5008 
 (760) 725-9774 
Remedial Project Manager (RPM): Herb Doughty 

   NAVFAC Southwest, Code OPCE.HD 
    1220 Pacific Highway 
 San Diego, CA  92132-519 

 (619) 532-4714 
Responsible Party: United States Marine Corps 

 
 MCB Camp Pendleton is located in northern San Diego County, CA, and covers 
approximately 125,000 acres of land bordered on the west by the Pacific Ocean.  Site 43286 is an active 
gasoline station located in the center portion of MCB Camp Pendleton on Las Pulgas Road.  The site is 
located within the Las Flores Groundwater Basin; however, the nearest downgradient drinking water well 
is more than 4 miles from the site.  The site is bounded by undeveloped land to the north and south, Las 
Flores Creek to the east, and Las Pulgas Road to the west.  Figure 2 is an area map showing the location 
of MCB Camp Pendleton and Site 43286.  Figure 3 is a location map of the 43 Area identifying Site 
43286, and Figure 4 is a site map of Site 43286.   
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Section 2.0: SITE ENVIRONMENTAL ACTIVITIES 
 
 
 This section summarizes the environmental activities conducted at the Site 43286 from 1993 
to present.  A detailed chronology of site environmental activities is presented in Table 1. 
 
2.1 UST Removal  
 
 In October 1993, two 10,000-gallon gasoline USTs and one 550-gallon waste oil tank were 
removed from the site.  The release history and the total volume of fuel hydrocarbons released to the 
subsurface are unknown. 
 
2.2 Site Assessment and Well Installation 
 
 In 1994, nine borings (B1-B9) and three groundwater monitoring wells (43286-MW01, 
43286-MW02, and 43286-MW03) were installed and sampled as part of the initial site assessment (IT 
Corp., 1994).  This assessment indicated that soil and groundwater at the site had been impacted by a 
release of fuel hydrocarbons.  Analytical results showed that total petroleum hydrocarbons quantified as 
gasoline (TPH-G) and benzene were present in Site 43286 soil at concentrations of 5,300 mg/kg and 2 
mg/kg, respectively.  In addition, groundwater was found to be impacted with TPH-G, benzene, toluene, 
ethylbenzene and xylenes at 48,000 μg/L, 3,060 μg/L, 11,400 μg/L, 1,080 μg/L, and 6,550 μg/L, 
respectively.  In August and September 1995, an additional boring (B10) was advanced, and an additional 
groundwater monitoring well (43286-MW04) was installed (OHM, 1995).  Aquifer pump testing, soil 
vapor extraction (SVE), and dual vacuum extraction (DVE) pilot-scale testing was performed in 
September and October of the same year (OHM, 1996).  
 
 During March and April 1997 , nine additional borings (HP-1 through HP-9) and four 
groundwater monitoring wells (43286-MW01A, 43286-MW05A, 43286-MW05B, and 43286-MW06) 
were installed and sampled at Site 43286.  In addition, hand-augered borings were taken in the Las Flores 
Creek embankment, and temporary stream channel piezometers were installed in the Las Flores Creek 
(OHM/M&E, 1997). 
 
2.3 IAS/SVE Remediation System 
 
 In 1998, Battelle installed a remediation system consisting of in situ air sparging with soil 
vapor extraction (Battelle, 1998a) and field design testing activities were conducted from December 11, 
1998 through January 19, 1999.  Full-scale operation of the system began on February 19, 1999, and 
continued until August 4, 2000.  Monitoring wells 43286-MW07A and 43286-MW07B were installed as 
part of this effort. 
 
 During operation of the IAS/SVE system, contaminant removal was significant.  
Approximately 572 lb of petroleum hydrocarbons were removed by the SVE system and treated on-site 
by either a thermal oxidizer or granular activated carbon (GAC) system.   Samples collected from the 
monitoring wells located in the most impacted areas (i.e., 43286-MW01A, 43286-MW04, and 43286-
MW07B) showed between 95.8 and 99.8% removal of all contaminants of concern (COCs) (Battelle, 
2001).   
 
 From August 2000 until August 2001, the IAS/SVE system was not in operation and post-
operation quarterly groundwater monitoring was initiated to determine whether contaminant rebound 
would occur.   In 2002, Battelle removed the IAS/SVE system and abandoned the IAS/SVE system wells 
after receiving approval from the RWQCB, as contaminant concentrations from all site wells during the 
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four quarterly groundwater monitoring events were stable or decreased (Battelle, 2002; RWQCB 2002).  
Copies of the IAS/SVE well, soil-gas monitoring point, and piezometer destruction diagrams 
documenting the system removal are provided in Appendix A. 
 
2.4 Groundwater Monitoring/Verification Groundwater Sampling 
  
 From September 1995 to July 2005, twenty-nine (29) groundwater monitoring events were 
conducted and reported for Site 43286 (OHM, 1997; Battelle, 1998b, Battelle, 1999, 2000a, 2001a, 
2001b, 2001c, 2002, 2003a, 2004, 2005).  All ten site wells were installed by late 1998 and monitored by 
Battelle.  Nine piezometers located in the Las Flores streambed were added to the quarterly groundwater 
monitoring network and sampled from May 1999 to November 2000.  All groundwater monitoring events 
conducted after the IAS/SVE system was shut down is considered verification groundwater sampling.  
 
 Seven quarters of groundwater monitoring were conducted by OHM from September 1995 to 
July 1997 (OHM, 1997).  Battelle resumed groundwater monitoring activities at Site 43286 and 
performed quarterly events from February 1998 to August 2000 (Battelle, 1999, 2000a, 2001a).  After the 
IAS/SVE system was shutdown on August 4, 2000, Battelle conducted verification groundwater sampling 
for one year (November 2000, February 2001, April 2001, and July 2001) to evaluate the potential for 
contaminant rebound (Battelle, 2001a, 2001b, 2001c).  In 2002, after groundwater monitoring suggested 
that no significant rebound was occurring (Battelle, 2001c), the RWQCB requested that groundwater 
monitoring be conducted semiannually for two years (RWQCB, 2002).   
 
 Battelle resumed verification groundwater sampling and conducted semi-annual monitoring 
for two years (July 2002, January 2003, July 2003, and January 2004) as recommended by the RWQCB 
(Battelle 2002, 2003a, 2004).  In January 2005, the RWQCB requested that a minimum of two additional 
groundwater monitoring events be conducted during the 1st and 2nd quarters 2005 with the intention of 
capturing possible high groundwater levels that might be present at the site (from historically dry wells) 
due to the significant winter 2004 rainfall (RWQCB, 2005a).  Although the RWQCB recommended 
sampling during the 1st and 2nd quarters 2005, actual field activities could not commence until the 2nd 
quarter 2005 (Battelle, 2005).  Figure 5 presents the groundwater results for the last four monitoring 
events conducted at the site.   
 
2.5 Surface Water Study 
 
 Las Flores Creek is located adjacent to Site 43286 with the main channel of the creek located 
approximately 200 ft east of the site.  In order to evaluate the impact of the gasoline release from Site 
43286, surface water and groundwater sampling was performed at Las Flores Creek in 1999 (Battelle, 
2000b).  Results from the study indicated the presence of an upward vertical hydraulic gradient, which 
suggested the creek was gaining (i.e., groundwater contributes to the stream flow).   
 
 The groundwater beneath the creek was sampled from nine piezometers which were installed 
to the east/southeast of Site 43286 within the bed of the Las Flores Creek.  The piezometers were sampled 
three times from May 1999 through November 1999 (Battelle, 2000b).  Initially, methyl-tert-butyl ether 
(MTBE) and xylenes were detected in piezometers at maximum concentrations of 88 μg/L and 0.5 μg/L, 
respectively.  The final piezometer sampling event occurred in November 2000, roughly one year after 
the IAS/SVE system had been initiated.  During this event, MTBE and xylenes were detected at 
maximum concentrations of 6.3 μg/L and 1.1 μg/L, respectively.  The decreased concentrations of MTBE 
located downgradient of Site 43286 was attributed to the effectiveness of the IAS/SVE system.  The 
IAS/SVE system drastically reduced the concentrations of COCs in groundwater within the system’s 
radius of influence, effectively removing the source of contamination in groundwater.   
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 Surface water was sampled three times from August 1999 to February 2000 in the Las Flores 
Creek and results indicated that surface water had been impacted by benzene, toluene, ethylbenzene, and 
total xylenes (BTEX) constituents at low concentrations, which were below cleanup goals for 
groundwater (Battelle, 2000b).  The first sampling events took place in August 1999, roughly six months 
after the initiation of the IAS/SVE system.  Very low levels of BTEX constituents (benzene, toluene, and 
xylenes at 0.61, 0.5, and 0.5 µg/L, respectively) were detected in the first sampling event.  The two 
subsequent events occurred in November 1999 and February 2000, roughly nine months and one year 
after initiating the system; no COCs were detected in either of these sampling events.   
 
 Findings of the study concluded that Site 43286 currently poses minimal threats to surface 
water and groundwater downgradient of the site.  Concentrations of groundwater in the source area have 
been reduced to levels below the groundwater cleanup goals.  Furthermore, sampling performed 
concurrently with the IAS/SVE system indicated that COCs downgradient of Site 43286 have decreased 
to concentrations below cleanup goals in the creek bed piezometers, and to non-detectable levels in the 
Las Flores Creek surface water.   
 
 Four additional quarters of surface water and groundwater sampling at Las Flores Creek were 
continued from February 2000 to November 2000 as part of the verification/groundwater monitoring 
effort (Battelle, 2001a). 
 
2.6 Verification Soil Sampling 
 
 As part of the post-corrective action process, verification soil sampling was conducted at Site 
43286.  The Work Plan for Soil Verification Sampling at Site 43286, Marine Corps Base Camp Pendleton 
was submitted after groundwater monitoring (verification groundwater sampling) suggested that 
contaminant rebound was not occurring following shutdown of the IAS/SVE system (Battelle, 2003b).  
Currently, ten post-IAS/SVE groundwater monitoring events, which constitute the verification 
groundwater sampling, have been conducted with no reported contaminant rebound.  
 
 Verification soil sampling was conducted on December 2, 2005 as outlined in the work plan 
(Battelle, 2003b).  Soil sampling was performed at locations within identified contaminated areas and the 
IAS/SVE radius of influence.  Sampling locations were surveyed on-site with a hand-held GPS unit.  No 
boring permit with DEH was necessary because all boreholes were advanced less than 20 ft and no 
groundwater was encountered.  Documentation of the verification soil sampling effort is presented in 
Appendix B, including copies of the analytical report, associated data validation packets, and survey plot. 
 
 In all, four soil samples (43286-SV1 through 43286-SV4) were collected from 13 to 16.5 ft 
bgs using a Central Mine Equipment (CME)-75 hollow-stem auger (HSA) and analyzed for TPH-G, 
BTEX, and MTBE.  Figure 6 presents the locations of the verification soil samples as well as the 
analytical results.  In two of the four verification soil samples (43286-SV2 and 43286-SV3), TPH-G, 
BTEX, and MTBE were not detected at levels above reporting limits.  Minor detections of TPH-G, 
ethylbenzene, and xylenes were reported at 7 mg/kg, 18 μg/kg, and 15 μg/kg, respectively, from 43286-
SV1.  TPH-G was detected in 43286-SV4 at 39 mg/kg.  Synthetic Precipitation Leaching Procedure 
(SPLP) testing was performed on 43286-SV1 for BTEX and MTBE, and none of the compounds 
analyzed for were measured at detectable levels.  All boreholes were properly grouted with Portland 
cement.  
 
 In accordance with Assembly Bill 2886 (Water Code Sections 13195-13198), Battelle has 
completed an electronic data format upload for Site 43286 via the Internet to CSWRCB’s GeoTracker 
System.  For this closure report, soil laboratory data from the soil verification samples, location data (i.e., 
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location of soil borings), and a site map were submitted.  Electronic data uploads included the following 
major activities: 
 

1. Obtaining a unique Global Identification (ID) for each site. 

2. Uploading a list of “Field_Point_Names” to GeoTracker. 

3. Providing the Global ID and Field Point Names to the analytical laboratory on the chain 
of custody. 

4. Ensuring that the field point names, Global ID, and all laboratory data were correct 
within each electronic submission file. 

5. Submitting electronic compliance data via the GeoTracker Internet site.  

 The data submittal for the December 2005 verification soil sampling as well as an electronic 
copy of this report have been uploaded to the GeoTracker Web site.   In addition, the soil data will be 
entered into the Navy Installation Restoration Information Solution (NIRIS) database as described in 
current Environmental Work Instruction #6 (Environmental Data Management and Required Electronic 
Delivery Standards).  Data will be compiled with spatial and temporal qualifiers so that it will be possible 
to rapidly plot the concentration of target analytes at each sampling point. 
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Section 3.0:  CLEANUP OBJECTIVES 
 

 
 Soil and groundwater cleanup goals were established as part of the Corrective Action Plan 
(CAP) (OHM, 1998).  Corrective action activities at Site 43286 were conducted to address the 
groundwater contamination resulting from gasoline releases.  A combination of both UST removal and 
the operation of an IAS/SVE system were implemented with the intent to remove and/or destroy virtually 
mobile contamination (and sources of contamination) in the subsurface to meet soil and groundwater 
cleanup goals.   
 
 A dual cleanup standard for soil has been accepted, and remediation will be considered 
successful if confirmation soil samples from previously contaminated zones contain non-detectable 
concentrations of leachable BTEX and MTBE (using SPLP test), or if their total concentrations are less 
than the values listed in Table 2.  These thresholds define concentrations in soil that pose minimal risk to 
underlying groundwater resources, and are reflective of current drinking water maximum contaminant 
levels (MCLs) (California Code of Regulations, 2003). 
 
 The IAS/SVE system implemented at this site was intended to address the area of shallow, 
unsaturated soils and groundwater that exceed the cleanup criteria.  It has been established that 
groundwater levels are below cleanup goals and that rebound is not occurring.   
 
3.1 Soil Cleanup Goals 
 
 The Final Remediation Work Plan for the 43 Area Morale, Welfare, and Recreation (MWR) 
Gas Station, Marine Corps Base Camp Pendleton outlined that soil remediation be considered successful 
if soil verification samples from previously contaminated zones contain leachable concentrations (using 
the SPLP test) of BTEX and MTBE below groundwater MCLs (Battelle, 1998a) (Table 2).  Analytical 
results (including SPLP) from the soil verification samples indicate that soil cleanup goals have been met 
at Site 43286. 
 
3.2 Groundwater Cleanup Goals 
 
 As stated in the revised final remediation work plan (Battelle, 1998a), groundwater cleanup 
areas are defined by the presence of BTEX and MTBE concentrations that exceed groundwater cleanup 
goals as observed during the site assessment activities.  Site-wide groundwater monitoring has been 
conducted at Site 43286 since September 1995, and sufficient data show that the IAS/SVE system has 
been effective at reducing contaminant concentrations in groundwater.  The system was shut down in 
August 2000 and put on standby status while groundwater monitoring (verification groundwater 
sampling) continued for contaminant rebound.   
 
 As reported from the last groundwater sampling event (July 2005), detectable concentrations 
of BTEX, MTBE, TPH-G, total petroleum hydrocarbons quantified as diesel (TPH-D), 1,2,4-
trimethylbenzene (1,2,4-TMB), and 1,3,5-TMB have consistently decreased in historically contaminated 
wells and are currently below cleanup goals (Table 2).  
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Section 4.0:  ASSESSMENT OF IMPACTS 
 
 
 This section describes the current nature and extent of contamination at Site 43286, the 
regional and site geology and hydrogeology, and a screening to determine whether the site has the 
potential to meet the criteria required for a low-risk fuel-contaminated site (RWQCB, 1996).  An 
assessment of the impacts at Site 43286 is presented by using the guidelines outlined in the California 
Underground Storage Tank Regulations (California Code of Regulations, 2000).   
 
4.1 Nature and Extent of Contamination 
 
 The current nature and extent of contamination in soil, groundwater, and surface water are 
discussed in the following subsections. 
 
4.1.1 Soil.   Verification soil samples collected at Site 43286 indicated that only minor residual soil 
contamination exists at the site.  Detectable concentrations of targeted compounds were present only in 
43286-SV1 and 43286-SV4.  In 43286-SV1, TPH-G, ethylbenzene, and xylenes were detected at 7 
mg/kg, 18 μg/kg, and 15 μg/kg, respectively; and in 43286-SV4, TPH-G was detected at 39 mg/kg.  The 
detected concentrations of ethylbenzene and xylenes were below the established soil cleanup goals of 68 
mg/kg and 175 mg/kg.  No cleanup goals have been established for TPH-G.  
 
4.1.2 Groundwater.   Verification groundwater samples collected at Site 43286 following 
shutdown of the IAS/SVE system indicated that only residual groundwater contamination exits at the site. 
Targeted compounds such as BTEX and MTBE are at levels below cleanup goals.  During the 2005 
sampling events, MTBE was detected in wells 43286-MW03, 43286-MW05A, and 43286-MW07B at 
maximum concentrations of 0.71 μg/L, 3.0 μg/L, and 4.5 μg/L, respectively, which are all below the final 
groundwater cleanup goal of 13 μg/L.  Also in 2005, TPH-D was detected in well 43286-MW04 in both 
the primary and duplicate sample at concentrations of 0.10 mg/L and 0.068 mg/L, respectively, which are 
at and below the taste and odor threshold value of 0.10 mg/L.  This was the first detection of TPH-D in 
43286-MW04 since April 2001.  TPH-D, TPH-G, ethylbenzene, xylene, MTBE, 1,3,5-TMB, and 1,2,4-
TMB were detected in 43286-MW05A at concentrations of 0.13 mg/L, 0.088 mg/L, 0.50 μg/L, 1.2 μg/L, 
3.0 μg/L, 2.4 μg/L, and 4.7 μg/L, respectively.  The April 2005 sampling event represents the only 
sampling of 43286-MW05A since February 1998 and was possible only due to groundwater being present 
in the historically dry well.  In 2005, no chemical was detected in groundwater at concentrations greater 
than the cleanup levels established for Site 43286.  
 
4.1.3 Surface Water.   Initial surface water and groundwater analytical results from the 1999-2000 
surface water study of the adjacent Las Flores Creek indicated that the creek was impacted with targeted 
contaminants originating from Site 43286.  However, because the study was conducted concurrently with 
the operation of the IAS/SVE system, concentrations of those target contaminants (BTEX and MTBE) in 
groundwater beneath the creek and surface water samples were gradually reduced either to non-detectable 
levels or below groundwater cleanup goals.  Findings of the study concluded that Site 43286 currently 
poses minimal threats to surface water and groundwater downgradient of the site.   
 
4.1.4 Nonaqueous-Phase Liquids.   Light, nonaqueous-phase liquid (LNAPL) has not been 
observed since the IAS/SVE system was shut down in August 2000.  Due to the lack of free product, 
LNAPL is no longer a concern. 
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4.2 Site Geology 
 
 Geologic materials underlying Site 43286 are comprised of unconsolidated fill (sand, clayey 
silt) and alluvium (interbedded sands, silts, and clays).  Fill material generally comprises the uppermost 5 
to 15 ft of the subsurface.  Asphalt and concrete cover much of the site’s surface and are likely to 
preclude significant vertical recharge from infiltration. 
 
4.3 Site Hydrogeology 
 
 Two distinct hydrostratigraphic units appear to exist underneath the site.  The upper unit, 
apparently unconfined, spans the base of the fill to a clay bed, approximately 4 ft thick, which may act as 
a confining unit on the underlying deeper zone.  Differences in water levels between the two zones 
measured in three well pairs (43286-MW01 and 43286-MW01A, 43286-MW05 and 43286-MW05A, and 
43286-MW07 and 43286-MW07A) suggest that the hydraulic head in the lower zone may be 1 to 3 ft 
higher than in the upper zone.  The average depth to groundwater at the site is approximately 15 ft, with 
observed seasonal fluctuations in groundwater elevation of 2 ft.  The groundwater flow direction is 
towards the southeast. 
 
 Site 43286 is located in the Las Flores groundwater basin, with surface drainage directed 
towards the east.  The site lies approximately 200 ft north of Las Flores Creek.  A 1999-2000 surface 
water study determined that site groundwater discharges into the creek (a gaining stream) (Battelle, 
2000b).  
 
4.4 Evaluation of Potential Impact to Water Resources 
 
 This section discusses the proximity and quality of nearby surface water and groundwater, 
and the current/potential beneficial uses of this water.  Las Flores Creek is the nearest surface water body 
and is located adjacent to Site 43286 with the main channel of the creek located approximately 200 ft east 
of the site.  Based on the results of the 1999-2000 surface water study, there is minimal to no threat of Las 
Flores Creek becoming impacted with target contaminants at levels above cleanup goals because Site 
43286 groundwater has been remediated to these concentrations.  Similarly, the three production wells 
(10S/5W18E2, 10S/5W18M3, and 10S/5W18M4) located in the Las Flores watershed, are clustered 
approximately 4.25 miles to the south of the site and are not likely to be impacted. 
 
 The RWQCB has issued supplemental guidance which aids in determining whether a UST 
site in California qualifies as a “low-risk soils-only” case or a “low-risk groundwater” case.  Based on this 
guidance, because both residual soil and groundwater impacts exist at Site 43286, the site does not qualify 
as a low-risk soils-only site as defined in the Interim Guidance on Required Cleanup at Low-Risk Fuel 
Contaminated Sites (RWQCB, 1996).  However, because the contaminated plume is stable and not 
migrating, the site was screened to determine if it has the potential to meet the criteria required for low-
risk groundwater sites.  These criteria are presented below, along with an explanation of how the site 
currently meets, or does not meet, the criteria. 

 
1. Groundwater has been impacted, the leak has been stopped, and ongoing sources, 

including free product, have been removed or remediated to the extent possible. 
 

• Two 10,000-gallon gasoline USTs and one 550-gallon waste oil UST were removed 
from the site in October 1993. 

 
• Groundwater at the Site 43286 currently is impacted with targeted contaminants, but 

at levels below cleanup values.  In 2005, benzene and toluene were not detected 
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above reporting limits, and maximum detected concentrations of ethylbenzene, 
xylenes, and MTBE were 0.50 μg/L, 1.2 μg/L, and 4.5 μg/L, respectively, compared 
to their corresponding cleanup goals of 680 μg/L, 1,750 μg/L, and 13 μg/L.  TPH-D 
and TPH-G were detected at 0.13 mg/L and 0.088 mg/L, respectively, compared to 
taste and odor threshold values of 0.10 mg/L and 0.005 mg/L. 

 
• An IAS/SVE system was installed and operated by Battelle at Site 43286 from 

February 1999 through August 2000.  The system was effective at removing 572 lb 
of petroleum hydrocarbons, which represents a 95.8 to 99.8% reduction in 
groundwater contamination. 

 
2. The site has been adequately characterized. 

 
• In 1994, nine borings (B1-B9) and three groundwater monitoring wells (43286-

MW01, 43286-MW02, and 43286-MW03) were installed and sampled.  Investigation 
indicated that soil and groundwater at the site had been impacted by a release of fuel 
hydrocarbons. 

 
• In August and September 1995, OHM installed and sampled one boring (B10) and 

one groundwater monitoring well (43286-MW04). 
 

• During March and April 1997, OHM/M&E installed and sampled nine borings (HP-1 
through HP-9) and four groundwater monitoring wells (43286-MW01A, 43286-
MW05A, 43286-MW05B, and 43286-MW06), hand-augered borings into the Las 
Flores Creek embankment, and installed temporary stream channel piezometers. 

 
• From September 1995 to July 1997,  OHM conducted 7 quarterly groundwater 

monitoring events.  From February 1998 to July 2001 Battelle conducted 16 quarterly 
groundwater monitoring events, and then conducted semi-annual groundwater 
monitoring for two years from July 2002 to January 2004.  Finally, two concurrent 
quarterly monitoring events were performed in April and July 2005.  

 
• From 1999 to 2000, surface water and groundwater analyses were performed at Las 

Flores Creek in order to evaluate the impact of site contaminants to this ecological 
sensitive area.  

 
• In December 2005,  Battelle conducted soil verification sampling at four 

predetermined locations. 
 

3. The site is located in a basin without designated municipal/domestic beneficial use. 
 

• Not applicable (see criterion 4). 
 

4. The site is located in a basin with municipal/domestic beneficial use (outside a sensitive 
aquifer boundary). 

 
• Las Flores Creek is excepted from municipal beneficial use, but is reserved for 

agricultural, recreational, warm/cold fish habitat, wildlife habitat, and endangered 
species.   
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• The three production wells (10S/5W18E2, 10S/5W18M3, and 10S/5W18M4) located 
in the Las Flores watershed are clustered approximately 4.25 miles to the south of the 
site.   

 
5. The dissolved hydrocarbon plume is not migrating. 

 
• Analytical results from 29 groundwater monitoring events have shown that the 

contaminant plume is stable and limited to the area beneath the Site 43286.  Results 
from the two 2005 groundwater monitoring events showed no detections of targeted 
contaminants above cleanup goals. 

 
6. No water wells, deeper drinking water aquifers, surface water, or sensitive receptors are 

likely to be impacted. 
 

• The three production wells (10S/5W18E2, 10S/5W18M3, and 10S/5W18M4) located 
in the Las Flores watershed are clustered approximately 4.25 miles to the south of the 
site, and are not threatened by Site 43286. 

   
• Las Flores Creek is the nearest surface water body and is located adjacent to Site 

43286 with the main channel of the creek located approximately 200 ft east of the 
site.  Findings of the 1999-2000 groundwater/surface water study determined that Site 
43286 currently poses minimal threats to surface water and groundwater 
downgradient of the site. 

 
7. The site presents no significant risk to human health. 

 
• Two 10,000-gallon gasoline USTs and one 550-gallon waste oil UST were removed 

from the Site in October 1993. 
 

• An IAS/SVE system was installed and operated by Battelle at Site 43286 from 
February 1999 through August 2000.  The system was effective at removing 572 lb 
of petroleum hydrocarbons, which represents a 95.8 to 99.8% reduction in 
groundwater contamination. 

 
• Groundwater at the Site 43286 is currently impacted with COCs, but at levels below 

cleanup values.  In 2005, benzene and toluene were not detected above reporting 
limits, and maximum detected concentrations of ethylbenzene, xylenes, and MTBE 
were 0.50 μg/L, 1.2 μg/L, and 4.5 μg/L, compared to cleanup goals of 680 μg/L, 
1,750 μg/L, and 13 μg/L, respectively.  These cleanup goals represent MCLs for 
drinking water, and Site 43286 groundwater achieved these goals.   

 
8. The site presents no significant risk to the environment. 
 

• Current cleanup goals are based on concentrations protective of human health, 
however, by meeting these criteria the site is also protective of the environment.  In 
addition, findings of the Las Flores Creek study conducted from 1999-2000 
determined there is minimal to no threat of Las Flores Creek becoming impacted with 
target contaminants at levels above cleanup goals because Site 43286 groundwater 
has been remediated to these concentrations.   
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Section 5.0:  SUMMARY 
 
 

 This Closure Report documents the mitigation process conducted by the discharger at Site 
43286, better known as the 43 Area MWR Gas Station, including initial assessments, site monitoring, 
corrective action, and verification activities.  
 
 Verification soil and groundwater sampling have been conducted as part of the post-
corrective action activities.  Verification soil samples collected at Site 43286 indicated that detectable 
concentrations of target contaminants were only present in borings 43286-SV1 and 43286-SV4 but at 
concentrations below the established soil cleanup goals.  Verification groundwater sampling was initiated 
immediately after the IAS/SVE system was shutdown on August 4, 2000 to evaluate the potential for 
contaminant rebound.  No contaminant rebound has been reported from any site wells during ten 
subsequent groundwater monitoring events.   
 
 Las Flores Creek, which is located adjacent to Site 43286, is designated as a sensitive 
ecological receptor.  A 1999-2000 creek study determined that there is minimal to no threat of Las Flores 
Creek becoming impacted with target contaminants originating from Site 43286 at levels above cleanup 
goals because site groundwater has been remediated to acceptable concentrations.   
  
 Extensive environmental activities have been conducted for more than a decade to support the 
remediation efforts at Site 43286.  Though residual contamination remains at Site 43286, both soil and 
groundwater samples have conclusively shown that concentrations are below the cleanup criteria 
established for the site.  In addition, an evaluation of Site 43286 shows that the current conditions meet 
the criteria established for “low-risk groundwater” sites.  Based on this conclusive evidence, a 
recommendation for site closure with no further action is requested. 
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Table 1.  Summary of Site 43286 Environmental Activities 
 

Date Activity Reference 
October 1993 Removed two 10,000-gallon USTs and one 500-gallon UST. Not available 

1994 

Initial Site Assessment - Nine borings (B1-B9) and three groundwater 
Monitoring wells (43286-MW01, 43286-MW02, and 43286-MW03) 
were installed and sampled.  Investigation indicated that soil and 
groundwater at the site had been impacted by a release of fuel 
hydrocarbons. 

IT Corp., 1994 

August-September 
1995 

Additional Site Assessment - OHM installed and sampled one boring 
(B10) and one groundwater monitoring well (43286-MW04). OHM, 1995 

September-October 
1995 

Pilot Testing - OHM conducted aquifer pump testing, SVE, and DVE 
pilot-scale testing. OHM, 1996 

September 1995 - 
July 1997 

Groundwater Monitoring - OHM conducted 7 consecutive quarterly 
groundwater monitoring events. OHM, 1997 

March-April 1997 

Additional Site Assessment - OHM and M&E installed and sampled 
nine borings (HP-1 through HP-9) and four groundwater monitoring 
wells (43286-MW01A, 43286-MW05A, 43286-MW05B, and 43286-
MW06), hand-augered borings into the Las Flores Creek embankment, 
and installed temporary stream channel piezometers in the Las Flores 
Creek. 

OHM/M&E, 
1997 

February 1998 - 
July 2001 

Groundwater Monitoring - Battelle conducted 16 consecutive 
quarterly groundwater monitoring events. 

Battelle, 1999, 
2000a, 2001a, 
2001b, 2001c 

May 1998 Final Corrective Action Plan (CAP) - The CAP recommended 
IAS/SVE for site remediation 

OHM/M&E, 
1998 

July 1998 Final Remediation Work Plan - Battelle provided design, installation, 
and operation procedures for the IAS/SVE system. Battelle, 1998a 

December 1998 -
January 1999 

Field Design Testing - Battelle installed and conducted pilot testing for 
IAS/SVE feasibility and installed two additional groundwater 
monitoring wells (43286-MW07A and 43286-MW07B). 

Not applicable 

February 1999 – 
August 2000 

IAS/SVE System Operation - Battelle implemented full-scale 
IAS/SVE system operation. Not applicable 

May 1999 –  
February 2000 

Las Flores Creek surface water sampling - Surface water and 
groundwater sampling from installed piezometers and analysis was 
performed from the Las Flores Creek in order to evaluate the impact of 
site contaminants in this ecologically significant area. 

Battelle, 2000b 

August 2000 
IAS/SVE System Shutdown - Battelle shut down the IAS/SVE system 
and initiated quarterly groundwater monitoring for one year to 
evaluate contaminant rebound. 

Not Applicable 

October 2001 
Remedial Recommendation Report - Battelle documented 
groundwater monitoring and recommended that the IAS/SVE system 
be removed. 

Battelle, 2001c 

June 2002 
IAS/SVE System Removal - RWQCB agreed to the removal of the 
IAS/SVE system and requested that groundwater monitoring be 
conducted semiannually for two years. 

RWQCB, 2002

October 2002 Groundwater Monitoring - Battelle documented an annual monitoring 
event conducted in June 2002.                                                         Battelle, 2002 

October 2002 IAS/SVE Removal - Battelle removed the IAS/SVE system and 
abandoned IAS/SVE system wells.     Not applicable 



 

Table 1.  Summary of Site 43286 Environmental Activities (continued) 
 

Date Activity Reference 

October 2002 IAS/SVE Removal - Battelle removed the IAS/SVE system and 
abandoned IAS/SVE system wells.     Not applicable 

July 2002 – 
January 2004 

Groundwater Monitoring - Battelle conducted semiannual 
groundwater monitoring as recommended by the RWQCB. 

Battelle, 2002, 
2003a, 2004 

October 2003 Soil Verification Sampling - Battelle issued the Work Plan for soil 
verification sampling. Battelle, 2003b 

March 2004 Site Closure Request - Battelle submitted a request for site closure and 
documented groundwater monitoring results. Battelle, 2004 

April 2004 Work Plan for Soil Verification Sampling - RWQCB questioned 
locations of proposed verification soil samples. RWQCB, 2004

January 2005 

Site Closure Request - In response to the request for site closure, 
RWQCB requested that groundwater monitoring be continued for two 
additional quarters in order to capture high groundwater levels 
resulting from heavy winter precipitation. 

RWQCB, 
2005a 

April and July 2005 Groundwater Monitoring - Battelle conducted two additional quarters 
of groundwater monitoring to capture the high groundwater table. Battelle, 2005 

August 2005 Soil Verification Sampling - Battelle received approval to conduct 
verification soil sampling. 

RWQCB, 
2005b. 

December 2005 Soil Verification Sampling - Battelle conducted soil verification 
sampling. Not Applicable 

 



 

Table 2.  Site 43286 Soil and Groundwater Cleanup Goals 
 

Constituent Soil Groundwater(a) 

Benzene ND SPLP or 0.1 mg/kg (b) total 1 μg/L 
Toluene ND SPLP or 15 mg/kg total 150 μg/L 

Ethylbenzene ND SPLP or 30 mg/kg total 300 μg/L 
Total xylenes ND SPLP or 175 mg/kg total 1,750 μg/L 

MTBE ND SPLP or 1.3 mg/kg total 13 μg/L 
(a) Groundwater cleanup goals correspond to 2003 drinking water MCLs (California Code of Regulations, 

2003). 
(b) Assumes soil attenuation factor of 100. 
μg/L = micrograms per liter. 
 
 
 



 

APPENDIX A 
 

DOCUMENTATION OF IAS/SVE SYSTEM REMOVAL 
 































































































 

APPENDIX B 
 

DOCUMENTATION OF VERIFICATION SOIL SAMPLING 
 



 

ANALYTICAL DATA 
 



















 

DATA VALIDATION PACKAGE 
 











































































 

SITE 43286 PLOT MAP 
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